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® Angular Information input system. 



© An angular information Input system detects the inclined angle of a pointing device with a high accuracy 
without possible errors. This system is constituted so as to detect the induction voltage distribution in each axial 
direction generated by sensing coils (Ci) arranged under a display screen (16) by electromagnetic wave from a 
tuning circuit (34) contained In a pointing device (34). This system includes calculating means for calculating 
normalized values vpax« vpbx« vpay, and vpby in each axial direction by using a ratio between main peak voltage 
(Vp) representing the pointed coordinate by the pointing device (34) and auxiliary peak voltages (Vpa, Vpb). 
These normalized values are function parameters for calculating the inclined angles {8x» ey] in respective axial 
directions to input data representing the inclined angle 0 and inclined direction of the pointing device into the 
associated computer. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present Invention relates generally to a coordinate data input system such as a digitizer or the tike 
for Inputting two dimensional coordinate information into various computer systems, in particular, the 
present invention relates to a coordinate data input system which detects inclined angle and inclined 
direction of a pointing device such as a stylus pen used for pointing the coordinates on a digitizer or the 
like. 

10 

2. Description of the Prior Art 

A conventional coordinate data input device for two dimensional coordinate information to various 
computer systems is well known. In such a device, a user touches a display panel located on an input and 

IS output panel through a pointing device such as a stylus pen to input the pointed place as coordinate data 
into the associated computer. 

Rg. 7 shows such a conventional coordinate data input device. whk:h comprises a display panel 2. a 
plurality of sensing coils C under the display panel 2, arranged in parallel and oriented in the same direction 
to define the direction of the sensing coils C in X-axial direction or Y-axial direction. A stylus pen 6 includes 

so a tuning circuit composed of a resonant coll, capacitor(8) and so on, for tuning with electromagnetic wave 
generated by the sensing coils C which are energised by electric power. As a result, the tuning circuit 
generates induction voltage. 

In a thus constituted coordinate data input device, as the pen point of the stylus pen 6 is brought into 
contact with the display panel 2. one of the sensing coils C is energized and then the resonant coil of the 

25 stylus pen 6 Is resonated with the electromagnetic wave from the sensing coll C. In accordance with this 
resonance, the tuning circuit of the stylus pen 6 generates induction voltage. Then electric power supplied 
to the sensing coil C is cut off. Accordingly, the sensing coil C is. resonated by the induction voltage 
remained in the tuning circuit of the stylus pen 6. As a result of this resonance, the sensing coil C 
generates an induction voltage whose magnitude' is detected. As one continuous operation from the 

30 energizing step to the Induced voltage detection on one of the sensing coils C has been completed, the 
same continuous operation will be repeatedly performed on another of the sensing coils C to obtain the 
induction voltage distribution in both X and Y axial directions. In the resulted distribution curve, the peak 
position of induction voltage Vp corresponds to the X coordinate pointed by the stylus pen 6. 
. On the other hand, computer systems may employ some angular Information input devices such as a 

35 joy stick which provides Input data in response to inclined angle and inclined direction of the joy stick. 
However, if such a joy stick is employed in addtion to the pointing device, peripheral devices for one 
computer system would be too many and complicated to use as a portable tool. Particulariy, portable 
electronic information processors such as electronic notettooks. laptop computers, various terminal devices, 
and the like should be formed in a simple and compact shape with a multifunction and high performance 

40 peripheral device. 

For this reason, the stylus pen 6 has also been provided with an angular infomnation input hjnction like 
the joy stick. For example, as pointing operation is performed by the display panel 2 and the stylus pen 6 
as shown in Rg, 7, the induction voltage distributon in the X axial direction includes a main peak voltage Vp 
and an auxiliary peak voltage Vpa nearby ttie main peak. As the inclined angle $x of the stylus pen 6 is 
45 increased, it is well known that the main peak voltage Vp is decreased and contrarily the auxiliary peak 
voltage Vpa Is increased. Thus, if the relation between the inclined angle $x of the stylus pen 6 and the 
value Kx=VpA/pa is previously obtained, then data representing the inclined angle ex in the X axial 
direction will be produced by detecting the Kx value. 

The induction voltage distributon in the Y axial direction is also obtained in the same manner as the 
50 above, and its main peak voltage Vp and auxiliary peak voltage Vpa are employed to calculate Ky = Vp/Vpa 
so that the inclined angle 9y in the Y axial direction is also obtained. 

According to both inclined angles dx and 9y. the actual inclined angle e and inclined direction of the 
stylus pen 6 is provided. 

Alternatively, Rg. 8 shows another conventional example of stylus pen 8 including two resonant coils 6a 
55 and 8b. In detail, tiie first and second coils 6a and 6b are arranged LI and L2 away from the pen point, 
respectively. In a thus constituted stylus pen 8, for example in the X axial direction, the main peak voltage 
of induction voltage generated by tiie first coil 8a represents coordinate XI and the main peak voltage of 
induction voltage generated by ttie second coil 6b represents coordinate X2. Thus tJtie coordinate X of the 
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pen point of this stylus pen 8 can be calculated by the following equation (1) according to the resulted 
coorcfinates X1 and X2 and the distance values Li and L2. 

X ^ {(LI ♦ 12)02} . XI - (L1/L2) . X2 (1) 

Also, the Inclined angle of the stylus pen 6 in the X axial direction can be calculated by the following 
equation (2) according to the resultant coordinates X and 
X2 and the distance values LI and 12. 

ex = sin-1(X2 - X)/{L1 ♦ L2) (2) 

♦ Also in the Y axial direction, the coordinate value Y and the inclined angle 

ey can be calculated according to coordinates Y1 and Y2 and the distance values LI and L2. 

According to both inclined angles ex and 6y. the actual inclined angle e and inclined direction of the 
}5 stylus pen 8 is provided. 

However, this conventional angular infomiation input device has not been completely perfected in 
detecting accuracy. In other words, since it calculates the inclined angle ex in the X axial direction 
according to only the distribution of the induction voltage in the X axial direction and the inclined angle ey in 
the Y axial direction according to only the distribution of the induction voltage in the Y axial direction, the 
incOned angle in one axial direction is determined while ignoring the other angular condition. Thus such a 
detecting operation with this device may possibly cause en-ors. 

The aforementioned device as shown in Rg. 7 for calculating the inclined angles ex and ey according to 
the values Kx and Ky which resulted from the ratio between the main peak voltage Vp and the auxili^ 
peak voltage Vpa may also sometimes cause misdetection. For example, when the stylus pen 6 is Inclined 
in only the Y axial direction, the value Kx will be provided in spite of the actual inclined angle ex in the X 
axial direction being zero and therefore a false angle fix (*0) will be calculated. 

BRIEF SUMMARY OF THE INVENTION 

30 It is therefore an object of the present invention to provide an improved angular information input device 
which detects the inclined angle of a stylus pen with a high accuracy eliminating errors. 

Another object of the present invention is to provide an improved angular information input device 
assoaated with a stylus pen, adapted for a portable electronic infomiation processor and the like. 

To accomplish the above described objects, an angular information input system according to the 
present invention comprises a coordinate data input device for inputting two dimensional coordinate data by 
detecting a first distribution of Induction voltage in the X axial direction and a second distribution of 
induction voltage in the Y axial direction: a pointing device for pointing the location on the coordinate data 
input device to generate the distributions of induction voltage in an electromagnetic coupling means of the 
coordinate data input device: and means for calculating the inclined angle in the X axial direction of the 
pointing device in accordance with a function of auxiliary peak value of induction voltage in the X axial 
direction and the inclined angle in the Y axial direction of the pointing device in accordance with a function 
of auxiliary peak value of induction voltage in the Y axial direction. 

In the above described angular Information input system, the above described calculating means Is 
operated to calculate the inclined angle in the X axial direction of the pointing device in accordance with a 
function of auxiliary peak value of induction voltage in the X axial direction and auxiliary peak value of 
induction voltage in the Y axial direction, and to calculate the inclined angle in the Y axial direction of the 
pointing device in accordance with a hmction of auxiliary peak value of induction voltage in the X axial 
direction and auxiliary peak value of induction voltage in the Y axial direction, respectively. 

In the above described angular information input system, the above described calculating means is 
operated to calculate the inclined angle in the X axial direction of the pointing device in accordance with a 
function of main peak value and auxiliary peak value of induction voltage in the X axial direction and main 
peak value and auxiliary peak value of induction voltage in the Y axial direction, and to calculate the Inclined 
angle In the Y axial direction of the pointing device in accordance with a function of main peak value and 
auxiliary peak value of induction voltage In the X axial direction and main peak value and auxiliary peak 
55 value of induction voltage in the Y axial direction, respectively. 

In the above described angular information input system, the above described calculating means is 
operated to calculate ttie inclined angle in the X axial direction of the pointing device in accordance with a 
function depending on the ratio between main peak value and auxiliary peak value of induction voltage in 
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the X axial direction and the ratio between main peak value and auxiliary peak value of induction voltage in 
the Y axial direction, and to calculate the inclined angle in the Y axial direction of the pointing device in 
accordance with a function depending on the ratio t>etween main peak value and auxiliary peak value of 
induction voltage in the X axial direction and the ratio between main peak value and auxiliary peak value of 

5 induction voltage in the Y axial direction, respectively. 

In ttte above described angular information input system, ttte above described coordinate data input 
device comprises a plurality of sensing coils; a detecting means for detecting induction voltage generated 
by the sensing coils; and a calculating means for calculating tiie above described main peak value 
conresponding to the maximum voltage of the detected induction distribution and the above described 

10 auxiliary peak value corresponding to the induction voltage generated by a specific sensing coil isolated a 
predetermined distance away from the maximum voltage generated coil. 

In ttie above described angular Information input system, the above described pointing device is formed 
In a pen shape and Includes a tuning circuit composed of at least one coil. 

A typical operation of the angular information input system according to the present invention will be 

IS briefly described. In order to input two dimensional coordinate data, an operator indicates any required 
position on the coordinate data input device by means of the pointing device. In detail, a stylus pen 
including a tuning circuit is brought into contact with any required position on the surface plate of the 
coordinate data input device, and thus an induction voltage is generated between tiie tuning circuit of the 
stylus pen and the sensing coils of the coordinate data input device. Since the induction voltage generated 

20 by the sensing coil which is in.contact with the stylus pen is greater than tiiat of the other sensing coils, the 
maximum value of the induction vottge distribution in the axial direction: i.e.. peak voltage, corresponds to 
tt>e pen pointed position. Accordingly, the pointed coordinate can be detected. 

When ttie stylus pen is inclined, as discussed before, auxiliary peak voltages will be generated at the 
front and/or rear position of the main peak in the induction voltage disti-ibution in the axial direction. In order 

25 to detect the auxiliary peak voltage, one example provides the induction voltage generated by a specific 
sensing coil isolated a predetermined distance from the main peak voltage generated coil as the auxiliary 
peak voltage. 

On the other hand, it is well known by one skilled artisan that the inclined angle of the stylus pen is 
represented by a function of the at>ove described main peak value and/or auxiliary peak value. Since the 

30 nnain peak value and auxiliary peak value depends oh the distance between the stylus pen and the 
coordinate data input device and the pressure applied to the coordinate data input device by the stylus pen, 
the ratio between the main peak voltage and tt^e auxiliary peak voltage is calculated to treat the auxiliary 
peak voltage as a normalized voltage. In other words, the normalized voltage in the X axial direction is 
calculated In accordance with the ratio between the main peak voltage and auxiliary peak voltage of ttie 

35 induction voltage distributton in the X axial direction, and the nomnalized voltage in the Y axial direction is 
calculated in accordance with the ratio between the main peak voltage and auxiliary peak voltage of the 
induction voltage distribution in the Y axial direction. According to the function of the normalized voltages in 
the X and Y axial directions, the inclined angles of the stylus pen In the X and Y axial directions are 
calculated to clarify ttie inclined angle and direction of the stylus pen. These resultant data are input into ttie 

40 associated computer so that any required operation such as moving operation of cursor, scrolling operation 
of display screen, or the like will be performed. 

These and other objects, features and advantages of the invention will become more apparent upon 
reading ttie following detailed spedfication and drawings. 

45 BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1(a) is a schematic side view showing a stylus pen inclined and a coordinate data input device used 
for the angular information input system according to the present invention; 

Rg. 1(b) is a graphical representation showing one example of distribution curve of induction voltage 
so generated by sensing coils of the coordinate data input device shown in Rg. 1(a); 

Rg. 2(a) is a schematic side view as well as Rg. 1(a), showing a stylus pen in a virtually vertical position 

with respect to a coordinate data input device: 

Rg. 2(b) is a graphical representation as well as Rg. 1(b); 

Rg. 3 is a schematic perspective showing a stylus pen and a coordinate data input device used for the 
55 angular information Input system according to ttie present Invention; 

Rg. 4 is a cross sectional view taken along the line A-A shown in Rg. 3; 

Fig. 5 is a block diagram showing the circuit sti'ucture of the coordinate data Input device used for the 
angular information Input system according to ttie present invention; 
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Rg. 6 is a drcuit diagram showing the tuning circuit contained in the stylus pen used tor the angular 
infonnation input system according to the present invention; 

dl?? " '"''^"9 » P*" 8«1 a coordinate 

data input device used for conventional angular information input system- 

5 Rg. 7{b) is a graphical representation as well as Rg. i(b), showing one'example of distribution cun« of 

mducbon voltage generated by sensing coils of the coordinate data input device shown in Rg 7(a) 

Rg. 8 o a schemtfc side view showing a stylus pen containing two coils .inclined and a coordinate data 

input device used lor a conventional angular infonnation input system: 

\0 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The present invention wilt be understood by discussion of some preferred embodiments in conjuction 
wrth the accompanying drawings. As shown in Rg. 3. an angular information input device 10 is mainly 
composed of a pointrng device such as a stylus pen 14 and a coordinate data input panel such as a 
. ?!l "^'^T^ " ^"^^ ' substantially plane shape whose top is7ovided with a 

f "^"^ ™' ^2 includes a controUnit Z a 

in f!? Til e^ectncany connected through any suitable means in the conventional manner. As 
shown in Rg. 4. the digitizer 12 further includes an X axial direction detecting unit 22x and a Y axial 
direction detecting unit 22y which are piled under the display panel 16 - ' wiai 

C3 ^?^rl ^V' ^-^ ^J^^'^ detecting unit 22x includes a plurality of sensing colls Cl. C2. 
^ . C4« (refenred to C. ) which are composed of loop conductors partially overlapped and arranged in 
^lel Wrth each other in the X axial direction. The tongihidinal direction of these Ss is orientedX 

STfnrrrn?;!'- embodiment shows the X axial direction detecting unit 

22x ^Chiding forty eight sensing coils, the present invention is not limited to this number 

,„ « "^"^"^ ^ '^""'"^ 24aand the other end is connected 

l«iL?n^? ''T,l""i^ ?^ '^""'"^ ^ '^'^ is selectively connected to a fi^ 

se ect ng term.na^24c. Rg. 5 shows the first selecting tem,lnal 24c is connected to one end of the sensing 
coil CI . A second selecting tenninal 24d is linked with the first selecting terminal 24c so as to connect to 
the other end of the sensing coil a These first and second tBm.inal units 24a and 24b. and first and 
30 second selecting terminals 24c and 24d constitute a selective circuit 24 

The first and second selecting temninals 24c and 24d are respectively connected to first and second 
StlT^ "^"^ 26- ««« second selecti^ contacts ^^^t 

are linked wrth each other so as to selecHvely connect transmitter terminals 26c and 26d with a transmitter 
28 and receiver tem,inals 26e and ZBf with a receiver 30. The transmitter 28 and the receiverTare 
35 connected to any suitable processor 32. 

On the other hand, the stylus pen 14 contains a tuning circuH 34. shown in Rg. 6, which is a parallel 

ends of the coil 36 in parallel. This tuning circuit 34 has a resonant frequency capable of tuning vTSe 
frequency generated from the sensing a,il Ci when electric power is appfed to Llensing c^l 

Both ends of the coil 36 are connected to a capacitor 44 through a first switch 42 so that the phase of 
e^ec^omagneuc wave for this tuning circuit 34 is delayed at a predetennined angle, for exampte 90 • ^en 

""""'f "'^ pen point of the stylus pen 14 Is brought into 

contact with the surface of the display panel 16; i.e.. pen down motion. Such pen down motion To^^ 
when an operator puts the stylus pen 14onto the display panel 16 to draw chariters and/or illus ^0^ 
r„J«,^ , ^ ' switch 46 and another capacitor 48 are 

isTI^ I T ^'1 °' electromagnetic wave for this tuLg circuit 34 

IS delayed at a predetermined angle, for example 180- when the second switch 46 is turn«l on. The 

w^^lr ^ " TIT^ '"^P'^ ^ °~ «"9er of the operator can toucJ 

11!^ " ^ '^^ '"P^ '"'""^etion. tfToperator takes 

predetem.ined action such as biting the stylus pen 14 while pressing the second switch 46 

Rehjming to Rg. 5. as the first and second selecting terminals 24c and 24d of the selective circuit 24 
select to connect the sensing cofl Ci. the first and second selective contacts 26a and 26b of the swSiS 

r2,2n SfJ? "'"'T' ''""'"^^ "^"^ 28 transmits a si^aCow 

S!a,^T?h 1° ^f^"^ electromagnetic wave. Under this condition, when the stylus pen 14 is 
^^u . r rr?*^ " "^"""3 generated electromagnetic wave energizeVthe coil 36 in 

the stylus pen 14 to generate induction voltage in the tuning circuit 34. Then the first ami second selertJS 
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contacts 26a and 26b of the switching unit 26 are switched to select the connection to the receiver 
terminals 26e and 26f. respectively. Thus the sensing coil Ci can not generate an electromagnetic wave, but 
the induction voltage remaining in .the tuning drcuit 34 allows the coil 36 to generate an electromagnetic 
wave. This generated electromagnetic wave energizes the sensing coil Ci to generate a new induction 
5 voltage. This generated induction voltage is received by the receiver 30, which passes it to the processor 
32. 

Successively, the first and second selecting tenninals 24c and 24d of tiie selective circuit 24 are 
switched to select the next sensing cdl Ci-t-l. Thus the same operation as ttie atx>ve will be repeatedly 
performed and the induction voltage generated by the sensing coil Ci 1 will tie input to the processor 32. 

10 Rg. 2(a) and 2(b) show the relationship between the position of the stylus pen 14 and the Induction 
voltage generated by the sensing coil Ci. The sensing coil Ci closest to the stylus pen 14 has the maximum 
value (main peak Vp) of tiie induction voltage. Therefore, the processors 32 of the X and Y axial direction 
detecting units 22x and 22y respectively detect ttie main peaks Vp as the coordinate data representing the 
pointed place by the stylus pen 14. 

15 When the first switch 42 of the stylus pen 14 is kept in ON position, the phase of the electromagnetic 
wave generated by the tuning circuit 34 is delayed at a predetermined angle, for example, 90 • rather than 
tt)at of the transmitter 28. Thus the processor 32 detects the delay between tiie phase of the electromag- 
netic wave transmitted from the transmitter 28 and the phase of tiie electromagnetic wave received by the 
receiver 30 to distinguish ON or OFF position of the first switch 42. According to tills distinguishing 

20 operation, the pen down motion of the stylus pen 14 can be automatically detected so that the operator can 
easily input a vanety of Information such as characters and illustrations. 

Next, a typical operation to detect the inclined angle e of the stylus pen 14 by using the angular 
information input device 10 according to the present invention will be described in detail. 

As the second switch 46 is turned on, the phase of the electromagnetic wave generated by the tuning 

25 circuit 34 Is delayed at a predetermined angle, for example, 180* rattier than ttiat of ttie transmitter 28. 
Thus the processor 32 detects the delay t)etween the phase of the electromagnetic wave transmitted from 
the transmitter 28 and the phase of the electromagnetic wave received by the receiver 30 to start the 
angular information detecting operation. 

When tiie stylus pen 14 is inclined witii respect to ttie top surface of the display panel 16 as shown in 

30 Rg. 1(a), the induction voltage distribution curve In ttie X axial direction, as shown In Rg. 1(b), has a main 
peak voltage Vp and two auxiliary peak voltages Vpa and Vpb at the front and rear of the main peak. In 
order to detect the auxiliary peak Vpa (Vpb). this embodiment employs the induction voltage generated by 
a specific sensing coil Ci-t-n (Cl-n) isolated a predetermined number "n" from the sensing coil CI which 
generates ttie main peak voltage Vp. 

35 It Is well known by one skilled artisan that when ttie stylus pen 14 is inclined in the crosswise direction 
Witt) respect to the longitudinal direction of the sensing coil Ci; i.e.. X axial direction as shown in Fig. 1(a). 
from the vertical position as shown Rg. 2(a). ttie auxiliary peak voltage Vpa in the inclined side is increased 
and the auxiliary peak voltage Vpb in the opposite side is decreased as the inclined angle $x is increased. 
On ttie other hand, when ttie stylus pen 14 is inclined in ttie same direction of the longitudinal direction of 

40 ttie sensing coil Ci; i.e., Y axial direction, from the vertical position, the auxiliary peak voltages Vpa and Vpb 
in the X axial direction are substantially equivalent with one anottier regardless of ttie change of ttie inclined 
angle 0y in the Y axial direction, but the ratio between the auxiliary peak voltage Vpa or Vpb arid the main 
peak voltage Vp is increased as the inclined angle Oy is increased. 

Therefore, the inclined angle Ox can be provided by using these auxiliary peak voltages Vpa and Vpb in 

45 the induction voltage in the X axial direction. However, since the auxiliary peak voltage Vpa and Vpb 
detected by the sensing coil Ci depend on the gap between ttie stylus pen 14 and the sensing coil Ci. their 
voltage values will be easily varied in response to a pen down motion or not. and pressure value applied to 
the stylus pen 14 even when the stylus pen 14 points the same coordinate position. That is. it is not 
desirable to calculate ttie inclined angles ox and Oy of ttie stylus pen 14 by using directly ttie auxiliary peak 

50 voltages Vpa and Vpb. 

In order to relatively normalize these auxiliary peak voltages Vpa and Vpb, ttie ratio between these 
auxiliary peak voltages and the main peak vbltge Vp is calculated. For example, in ttie X axial direction, 
normalized voltages vpax and vpbx result from the ratio between the main peak voltage Vp and the auxiliary 
peak voltages Vpa and Vpb in the induction voltage distribution curve in the X axial direction, as shown in 

55 ttie folkwing equations (3) and (4). 

vpax = VpaA^p (3) 
vpbx - VpbA/p (4) 
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peak vo tage Vp and the auxiliary peak voltages Vpa and Vpb in the inductton voltage distribution curve In 
the Y axial direction, as shown in the folkwing equations (5) and (6). mouuon curve in 

vpay = VpaWp ' ,5. 

vpby = VplWp 

When the^stylus pen 14 is inclined in only the X axial direction, these nomalized values vpax. vpbx 
vpay and vpby will be respectively varied and thus the inclined angle ex shouW be calculated aTthe 

iirS^^l^ rr "f"^ ^ '"^""^ ^^i" X 'i^' 

win be cateulated m accordance wHh the normalized values vpax. vpbx. vpay. and vpby as shown in the 
toltowing equatnns (7) to (12). . ™'" "t"' 

0x= vpay - vpby (7) 

yx - vpax • vpbx mj 
«x = A • B .>c? - C . >x2 (A,B.C = constant) 

Vpax = vpax + ax* ix (,0) 

Vpbx = vpbx -ax • rx m« 

Vxl = (Vpax - Vpbxy(Vpax + Vpbx) J12J 

In the equation (9). A. B and C are predetermined values. In the equatkins (10) and (11) "oc 

andHTJIl^li^vf"^!" f." accordance with the relationship between the inclined angle «x 

and the above Vxt. which has been previously determined 

m« r„T„Iw.*?' '^i! """o^ clirection.met at right angles with the longitudinal direction of 
mL ; ^* °' '"""'^ Vpb Is lowered and thus errors 

may easi y occur. In order to overcome this problem, when the inclined angle fix is greater than 30- the 
30 equation (12) is preferably changed as shown in equation (13). " 

Vxt = {(Vpax - Vpbx)/(Vpax + Vpbx)} -. {VpaxWpax(30)) (13) 
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In equation (13). Vpax(30) represents the value of Vpax at the inclined angle 30 • 

J)L c'i°"^J"I?' ^ ^^^^ ^ «»"'««^ «fe auxiliary peak voltage 

Vpa IS lowered. Thus equation (12) should be changed as shown in equation (14). 

Vxt = {(Vpax . Vpbx)/(Vpax + Vpbx)) • {Vpbx/Vpbx(30)} (14) 

^is equation can provide the inclined angle «y in the Y axial direcUon in the same manner as the 

.ho i!!?""^"^ T.*"^ ^"9'^' ""^ "y- actual inclined angle fl and direction of 

Uie stylus pen 14 can be calculated in any suitable manner as known in the prior art Then the 

well as a joystick to move a cursor. 

ena^JH^r^T infonT.atton input device 10 provided as an embodiment of the present invention will 

^SS^L i"' °' '"'^""^ '"^ ^^"^^^^ « predetermined 

I^or,^..^K'^ , •• and «y will be accurately detected, efiminating the possible 

errors caused by lowering at least one of the auxiHary peak voltages 

. tt» nclined angle of the pointing device in the X and Y axial directions by calculating the function of the 
«««l.a,y peak vottages in both axial directions. This means the inclined angle in one axiSTe^Sn is 

2",?i?nl!;' ♦"f"" this systemTnsurJs 

11 hI^ T °' ''!P°'"«"9 ^ ^ accurately detected rather than conventtonal incfinS 
angle delecting systems based on only the inductwn voltage distribution in the incOned direction 
h»th?„S!l""","'^ angular information input system according to the present invention may calculate 

^iZrmTh?^ f ^ "^'"9 "^^ "°""aliLd values 

resulting from the function of the ratio between the main peak voltage and the auxiliary peak voltage in the 
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X axial direction and the ratio between the main pealc voltage and the auxiliary peak voHage in the Y axial 
direction. This system ensures the calculated inclined angle of the pointing device is free from the change 
of the distance between the pointing device and the coordinate data input device. In other words, the 
inclined angle can be correctiy detected even when the auxiliary peak voltage is changed in accordance 

s with vertical movement of the pointing device Inclined at a constant angle. 

Furthermore, the angular information input system according to the present Invention may detect the 
auxiliary peak voltage by measuring the induction voltage generated by the specific sensing coil isolated a 
predetermined distance away from the sensing coil generating the main peak voltage. This system ensures 
the auxiliary peak voltage can l>e easily calculated and the inclined angle of the pointing device can be 

10 detected more accurately. 

For example, when the inclined angle of the pointing device is only detected at the specific position on 
the coordinate data input device and the pen point contacting position is limited, the sensing coil generating 
the auxiliary peak voltage can be limited. Thus the auxiliary peak voltage can be easily and quickly 
detected by measuring only the limited coil. This system can reduce detection time and simplify the 

)5 detecting constitution. 

The angular infonnation input system according to the present invention may employ a conventional 
pointing device and coordinate data input device, thereby saving cost. Furthermore, this system does not 
need to increase the number of times for sampling the sensing coils, therefore the operator can perform 
input operation smoothly in the same manner as is conventionally done. 
20 As many apparently widely differing embodiments of this invention may be made without departing 
from the spirit and scope thereof, it is to be understood that the invention is not limited to the specific 
embodiments tiiereof except as defined in the appended claims. 

Claims 

25 

1. An angular information input system comprising: 

a coordinate data input device for inputting two dimensional coordiante data by detecting a first 
distribution of induction voltage in the X axial direction and a second distribution of induction voltage in 
the Y axial direction; 

30 a pointing devk:e for pointing the kxration on the coordinate data input device to generate the 

distributions of induction voltage in an electromagnetic coupling means of the coordinate data input 
device; and 

a calculating means for calculating tiie inclined angle in the X axial direction of the pointing device in 
accordance with a function of auxiliary peak value of induction voltage in the X axial direction and the 
35 inclined angle in the Y axial direction of the pointing device In accordance with a function of auxiliary 
peak value of induction voltage in the Y axial direction. 

2. The angular information input system as set forth in Claim 1. wherein the above described calculating 
means is operated to calculate the Inclined angle in the X axial direction of the pointing device in 

40 accordance with a function of auxiliary peak value of induction voltage in the X axial direction and 
auxiliary peak value of induction voltage in the Y axial direction, and to cak:ulate the inclined angle in 
the Y axial direction of the pointing device in accordance witii a function of auxiliary peak value of 
induction voltage in the X axial direction and auxiliary peak value of induction voltage in ttie Y axial 
direction, respectively. 

45 

3. The angular Information input system as set forth In Claim 1 . wherein the above 

described calculating means is operated to calculate the inclined angle in the X axial direction of the 
pointing device in accordance with a function of main peak value and auxiliary peak value of induction 
voltage in the X axial direction and main peaik value and auxiliary peak value of induction voltage in the 
so • Y axial direction, and to calculate the inclined angle in the Y axial direction of tiie pointing device in 
accordance with a hjnction of main peak value and auxiliary peak value of induction voltage in the X 
axial direction and main peak value and auxiliary peak value of induction voltage in the Y axial direction, 
respectively. 

55 4. The angular information input system as set forth in Claim 1. wherein the above described calculating 
means is operated to calculate tiie inclined angle in the X axial direction of the pointing device in 
accordance with a hjnction depending on the ratio between main peak value and auxiliary peak value of 
induction voltage in the X axial direction and the ratio t)etween main peak value and auxiliary peak 
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value of induction voltage in the Y axial direction, and to calculate the inclined angle in the Y axial 
direction of the pointing device In accordance with a function depending on the ratio twtween main 
peak value and auxiliary peak value of induction voltage in the X axial direction and the ratio t)etween 
mam peak value and auxiliary peak value of Induction voltage in the Y axial direction, respectively. 

5. The angular information input system as set forth in any one of Claims 1 to 4, wherein the above 
described coordinate data input device comprises a plurality of sensing coils; a detecting means for 
detecting induction voltage generated by the sensing coils; and a cateulating means for calculating the 
above described main peak value and auxiliary peak from the detected Induction distribution. 

6. The angular information input system as set forth In Claim 5, wherein the above described calculating 
nieans calculates the main peak value corresponding to the maximum voltage of the detected induction 
distribution and the auxiliary peak value corresponding to the induction voltage generated by a specific 
sensing coil isolated a predetermined distance from the maximum voltage .generated coil. 

7. The angular information Input system as set forth in any one of Claims 1 to 6, the above described 
pointing device is formed In a pen shape and includes a tuning circuit composed of at least one of coil. 

a An infonnation Input system comprising a coordinate input device for inputting two-dimensional 
coordinate data by detecting voltage distributions in each of two non-parallel directfons. a pointing 
device for causing a voltage distribution detectable by the coordinate input device to be generated and 
means for calculating the angle of inclination of the pointing device in each of the two directions in 
accordance with a function of the voltage distribution in that direction or in accordance with a function 
of the voltage distribution in each of the two directions. 

9. A system according to claim 8. wherein the calculating means is arranged to calculate the angle of 
inclination In each of the two directions in accordance with a function of an auxIKary peak value In that 
one or both of the two directions. 

10. A system according to claim 8, wherein the calculating means is an-anged to calculate the angle of 
inclination of each of the two directions in accordance with a function of the main and an auxiliary peak 
voltage in that or In each of the two directions. 
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Fig. 4 
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Fig. 6 
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